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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup device in 
which the dynamic range is expanded without generating fixed pattern 
noise resulting from unevenness of saturated charge amounts Qs of 
each picture element. 

SOLUTION: Each light receiving section 1 is divided into two light 
receiving areas 12a, 12b whose sensitivity differs from each other, 
among signal charges read from the two light receiving areas 12a, 12b 
of each light receiving section 1, signal charges of the light receiving 
areas with the same sensitivity in adjacent light receiving sections are 
mixed in vertical transfer registers 2-1 -2-n and the mixed charges are 
transferred vertically and the signal charges in the light receiving areas 
with different sensitivity are transferred separately horizontally while 
being distributed to two horizontal transfer registers 3, 4 by a 
distribution transfer gate 5, the charges are converted into a signal 

voltage by charge detection sections 6, 7 and the converted voltage is fed to an external signal processing 
circuit 30, in which the signal with higher sensitivity is clipped and the resulting signal is added to a signal at 
a lower sensitivity to obtain a video signal output. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated.. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is the so-called extensive dynamic range CCD with a large dynamic range [ as opposed to an 
optical input in especially this invention ] (Charge Coupled Device) about a solid state camera. It is related with a solid 
state camera. 
[0002] 

[Description of the Prior Art] Since the signal output based on this signal charge becomes fixed after the signal charge 
which photo electric conversion was carried out to the shape of a matrix, and was accumulated in it in each pixel (light 
sensing portion) by which two-dimensional arrangement was carried out overflows with CCD solid state cameras from 
a pixel, the signal output corresponding to the amount of incident light more than the saturation level of a pixel is not 
obtained, therefore the dynamic range to an optical input is narrow. 

[0003] Two kinds of pixels from which sensibility differs as shown in drawing 18 in order to expand this dynamic 
range. For example, adjoin perpendicularly and the high sensitivity pixel 101 and the low sensibility pixel 102 are 
arranged by turns. After hanging a limiter within a pixel about the signal charge of the high sensitivity pixel 101, it 
reads to the perpendicular transfer register 103. A perpendicular transfer is carried out after mixing the signal charge of 
the high sensitivity pixel 101, and the signal charge of the low sensibility pixel 102 within the register 103 concerned. 
After carrying out a level transfer, supplying the charge detecting element 105 and changing into an electrical signal 
with the level transfer register 104 furthermore here, there is a solid state camera of a configuration of having made it 
output through a buffer 106 (for example, refer to JP,3-1 17281,A). 

[0004] In this CCD solid state camera, if it becomes more than a constant rate with the amount of incident light, since a 
limiter will start the signal charge of the high sensitivity pixel 101, it is mixing the signal charge of this high sensitivity 
pixel 101, and the signal charge of the low sensibility pixel 102, and the input-output behavioral characteristics of 
polygonal-line approximation of the place shown in drawing 19 are obtained, and extensive dynamic range-ization is 
realized by this. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the high sensitivity pixel 101, actually, for every pixel, since 
the nonuniformity of dispersion and the amount Qs of saturation charges of each pixel has the large overflow property, 
as shown in drawing 20 , in the conventional CCD solid state camera of the above-mentioned configuration which hung 
the limiter for every pixel, offset arises in the input-output behavioral characteristics of polygonal-line approximation. 
Therefore, when it was the amount of incident light with which the high sensitivity pixel 101 is saturated, there was a 
problem that a fixed pattern noise (nonuniformity of a fixed pattern) occurred in an image according to the 
nonuniformity of the amount Qs of saturation charges which is each pixel being large. 

[0006] Then, this invention aims at offering the solid state camera which enabled expansion of a dynamic range, 
without generating the fixed pattern noise resulting fi*om the nonuniformity of the amount Qs of saturation charges of 
each pixel. 
[0007] 

[Means for Solving the Problem] Two or more light sensing portions by which they consisted of two or more light- 
receiving fields where each sensibility differs while at least 2 ****s of the solid state cameras by this invention were 
carried out by the channel stop field and they had opening independently respectively, and two-dimensional 
arrangement was carried out at the shape of a matrix, The inside of the signal charge which was allotted for every 
vertical file of two or more of these light sensing portions, and was read from each of two or more light-receiving fields 
for every light sensing portion, Two or more perpendicular transfer registers which mix and carry out the perpendicular 
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^ transfer of the signal charges of the light-receiving field of the sensibility with the same adjacent light sensing portion, 
Two or more level transfer registers which carry out a level transfer with these two or more perpendicular transfer 
registers separately in response to the fact that the signal charge of the light-receiving field where the sensibility 
transmitted in order differs, Two or more charge detecting elements which detect the signal charge transmitted with 
these two or more level transfer registers, and are changed into an electrical signal, The output signal based on signal 
charges other than the signal charge of the light-receiving field of figure of merit is clipped at least among each output 
signal of two or more of these charge detecting elements. It has composition equipped with the digital disposal circuit 
which adds and outputs this clipped signal and the output signal based on the signal charge of the light-receiving field of 
other sensibility. 

[0008] In the solid state camera of the above-mentioned configuration, the amounts of charges by which photo electric 
conversion is carried out in each light-receiving field to the same incident light because the sensibility of two or more 
light-receiving fields of each light sensing portion differs respectively differ. Each signal charge of two or more light- 
receiving fields is read from these light sensing portions to a perpendicular transfer register for every light sensing 
portion. After the signal charges of the light-receiving field of the sensibility with the same light sensing portion which 
adjoins each other among this read signal charge are mixed within a perpendicular transfer register, a perpendicular 
transfer is carried out, corresponding to the light-receiving field where sensibility differs, it can distribute to two or 
more more level transfer registers, a level transfer is carried out separately, and it is changed into an electrical signal by 
the charge detecting element. And in a digital disposal circuit, the output signal based on signal charges other than the 
signal charge of the light-receiving field of figure of merit clips at least among each output signal of a charge detecting 
element, and it is added with the output signal based on the signal charge of the light-receiving field of sensibility 
besides after an appropriate time. 

[0009] Two or more light sensing portions by which they consisted of two or more light-receiving fields where each 
sensibility differs while at least 2 ****s of other solid state cameras by this invention were carried out by the channel 
stop field and they had opening independently respectively, and two-dimensional arrangement was carried out at the 
shape of a matrix, The inside of the signal charge which was allotted for every vertical file of two or more of these light 
sensing portions, and was read from each of two or more light-receiving fields for every light sensing portion. Two or 
more perpendicular transfer registers which mix and carry out the perpendicular transfer of the signal charges of the 
light-receiving field of the sensibility with the same adjacent light sensing portion, Two or more level transfer registers 
which carry out a level transfer with these two or more perpendicular transfer registers separately in response to the fact 
that the signal charge of the light-receiving field where the sensibility transmitted in order differs, Signal charges other 
than the signal charge of the light-receiving field of figure of merit are clipped at least among the signal charges 
transmitted with these two or more level transfer registers, and it has composition equipped with the output section 
which mixes and outputs this clipped signal charge and the signal charge of the light-receiving field of other sensibility. 
[0010] In other solid state cameras of the above-mentioned configuration, after the signal charges of the light-receiving 
field of the sensibility with the same light sensing portion which adjoins each other like the case of a previous solid state 
camera among the signal charges read from each of two or more light-receiving fields for every light sensing portion are 
mixed within a perpendicular transfer register, a perpendicular transfer is carried out, corresponding to the light- 
receiving field where sensibility differs, it can distribute to two or more more level transfer registers, and a level transfer 
is carried out separately. And in the output section, signal charges other than the signal charge of the light-receiving 
field of figure of merit clip at least among the signal charges by which the level transfer was carried out, and the signal 
charge of the light-receiving field of sensibility besides after an appropriate time is mixed. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt of operation of 
this invention. Drawin g 1 is the outline block diagram showing 1 operation gestalt of this invention. In drawin g 1 , two- 
dimensional arrangement of two or more light sensing portions (pixel) 1 which change and accumulate incident light in 
the signal charge of the amount of charges according to the quantity of light is carried out at the shape of a matrix. 
These light sensing portions 1 are constituted by the channel stop field 1 1 by two light-receiving fields 12a and 12b 
carried out 2 ****s. 

[0012] As shown in drawing 2 , the openings 13a and 13b for incorporating incident light are independently formed in 
these two light-receiving fields 12a and 12b. Each opening area Sa and Sb of Openings 13a and 13b is set up so that it 
may differ mutually, for example, may become Sa<Sb. Since the quantity of light which the direction of large light- 
receiving field 12b of opening area incorporates to the same incident light by this increases, in the light-receiving field 
12b, sensibility becomes high rather than light-receiving field 12a. Moreover, a sensibility difference will become still 
bigger by arranging the lens 14 on chip only on light-receiving field 12b by the side of high sensitivity. 
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[0013] In addition, although it considered as the configuration which each opening area Sa and Sb of Openings 13a and 
13b is changed, and arranges the lens 14 on chip only on the one where sensibility is still higher in this example in order 
to change the sensibility of two light-receiving fields 12a and 12b It is also possible for arranging the lens 14 on chip 
only on one side to give a sensibility difference between [ of two ] light-receiving field 12a and 12b as the opening area 
Sa and Sb is changed. Furthermore, it is possible to give a sensibility difference to two light-receiving fields 12a and 
12b by arranging a color filter on two light-receiving fields 12a and 12b, changing the permeability of each color filter, 
or changing the thickness of the cascade screen on two light-receiving fields 12a and 12b, and changing permeability 
etc. 

[0014] n perpendicular transfer registers 2-1 - 2-n are allotted for every vertical file of the to each light sensing portion 1 
of the above-mentioned configuration. The flat-surface pattern of the perpendicular transfer register 2-1 - 2-n is shown 
in dr awin g 3 , and the X-X' line cross section is shown in drawin g 4 , respectively. In drawing 3 and drawin g 4 , the 
charmel stop field 22 is formed along with the transfer channel 21. moreover - the upper part of the transfer channel 21 
- gate dielectric film (Si02) 23 - minding - polish recon (IPoly, 2Poly, 3Poly) of the 1st layer, the 2nd layer, and the 
3rd layer from - the becoming transfer electrodes 24, 25, and 26 are repeatedly arranged in the direction of transfer in 
order of the transfer electrode 24 -> transfer electrode 26 -> transfer electrode 25, 

[0015] The perpendicular transfer register 2-1 of the above-mentioned configuration - 2-n are driven with the 
perpendicular transfer clock phi VI to phiV6 of six phases. The perpendicular transfer clock phiVl to phiV6 of these six 
phases makes a pair 2 pixels which adjoin each other in a perpendicular direction of transfer about three transfer 
electrodes 24, 26, and 25 prepared corresponding to one light sensing portion 1, and these six transfer electrodes are 
given to it as one unit. 

[0016] To the transfer electrode 24 of the 1st layer corresponding to one light sensing portion 1, namely, the 
perpendicular transfer clock phi VI of a plane 1 eye The perpendicular transfer clock phiV2 of eye two phases is 
impressed to the transfer electrode 26 of the 3rd layer, and the perpendicular transfer clock phiV3 of a three-phase- 
circuit eye is impressed to the transfer electrode 25 of the 2nd layer, respectively. The perpendicular transfer clock 
phiV5 of eye five phases is impressed to the transfer electrode 26 of the 3rd layer, and the perpendicular transfer clock 
phiV6 of eye six phases is impressed to the transfer electrode 25 of the 2nd layer for the perpendicular transfer clock 
phiV4 of eye four phases at the transfer electrode 24 of the 1st layer corresponding to the light sensing portion 1 of 
another side, respectively. This perpendicular transfer clock phiVl to phiV6 takes 3 value level, and any electrode of 
three transfer electrodes 24, 25, and 26 can read a signal charge now by this. 

[0017] In this perpendicular transfer register 2-1 - 2-n, the signal charges of the light-receiving field of the sensibility 
with the same light sensing portion which adjoins each other among the signal charges read for every light sensing 
portion sequentially from each of two light-receiving fields 12a and 12b are mixed. At this time, each signal charge of 
the light-receiving field where sensibility differs is arranged by turns in the perpendicular transfer register 2-1 - 2-n. 
And they are transmitted perpendicularly, the perpendicular transfer register 2-1 - 2-n shifting each mixed signal charge 
in order in a part of level blanking period. Concrete actuation of read-out of this signal charge, mixing, and a 
perpendicular transfer is explained to a detail later. 

[0018] Corresponding to two light-receiving fields 12a and 12b where sensibility differs ahead of the direction of 
transfer of the perpendicular transfer register 2-1 - 2-n, two level transfer registers 3 and 4 are arranged. These two level 
transfer registers 3 and 4 are driven by the level transfer clock phiHl of two phases, and phiH2, receive separately the 
signal charge for one line of the light-receiving field where the sensibility transmitted sequentially from the 
perpendicular transfer register 2-1 - 2-n differs, and transmit it horizontally one by one in the horizontal scanning period 
after a level blanking period. 

[0019] For example, the level transfer register 3 by the side of the perpendicular transfer register 2-1 - 2-n transmits in 
order the signal charge for 2 pixels which mix the signal charges of light-receiving field 12a of low sensibility of the 
adjacent light sensing portion 1, and are obtained, and transmits in order the signal charge for 2 pixels which another 
level transfer register 4 mixes the signal charges of light-receiving field 12b of the high sensitivity of the adjacent light 
sensing portion 1, and are obtained. Distribution of the signal charge to these two level transfer registers 3 and 4 is 
performed by both the level transfer register 3 and the distribution transfer gate 5 allotted among four. 
[0020] That is, as shown in drawing 5 , the signal charge transmitted to one level transfer register 3 has structure moved 
to the level transfer register 4 of another side through the channel field 5 1 controlled by the distribution transfer gate 5 
from the perpendicular transfer register 2-1 - 2-n. Closing motion control of the distribution transfer gate 5 is carried out 
by distribution gate pulse phiHHG. In addition, the channel stop section 52 was formed in the both sides of the channel 
field 51, and the charge transfer to the level transfer register 4 from the level transfer register 3 corresponding to it is 
prevented. 
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[0021] When O mark shows the signal charge about light-receiving field 12a of low sensibility and - mark specifically 
shows the signal charge about light-receiving field 12b of high sensitivity in drawing 5 , if moved from the 
perpendicular transfer register 2-1 - 2-n to the level transfer register 3, in the level transfer register 3, the level transfer 
of signal-charge O will be carried out as it is. On the other hand, if moved firom the perpendicular transfer register 2-1 - 
2-n to the level transfer register 3, signal-charge - is distributed further, it will be moved to the level transfer register 4 
by the transfer gate 5 through the charmel field 51, and a level transfer will be carried out as it is in the level transfer 
register 4. 

[0022] The charge detecting elements 6 and 7 of a floating diffusion amplifier configuration are formed in the edge of 
the destination of the level transfer registers 3 and 4, respectively. With the level transfer registers 3 and 4, these charge 
detecting elements 6 and 7 detect the signal charge by which the level transfer was carried out, and change it into a 
signal level. These two signal levels are outputted to the exterior as signal outputs OUT! and 0UT2 through buffers 8 
and 9. In addition, various kinds of timing signals, such as the perpendicular transfer clock phi VI to phiV6 of six 
phases, the level transfer clock phiHl of two phases, phiH2, and distribution gate pulse phiHHG, are generated by the 
timing generator 10. 

[0023] Between two signal outputs OUT! and 0UT2, the signal output OUTl is a signal level based on the signal 
charge of light-receiving field 12a of low sensibility, and the signal output 0UT2 is a signal level based on the signal 
charge of light-receiving field 12b of high sensitivity. These signal outputs OUTl and 0UT2 are supplied to the 
external digital disposal circuit 30. An example of the concrete circuitry of this digital disposal circuit 30 is shown in 
drawing 6 . 

[0024] In drawing 6 , after sample hold of the signal output OUTl is carried out in the sample hold (S/H) circuit 31, it is 
sliced with the predetermined slice level El in a slicing circuit 32. The output signal of this slicing circuit 32 is 
amplified with video amplifier 33, and serves as one input of an adder 34. Moreover, after carrying out sample hold of 
the signal output 0UT2 in a sample hold circuit 35 and clipping it in the predetermined clip level E2 in a clipping 
circuit 36, it turns into an input of another side of an adder 34. An adder 34 adds both input signals and makes them a 
video outlet signal. The property of a video outlet signal over the amount of incident light is shown in drawing 7 . 
[0025] As mentioned above, after clipping the output signal based on the signal charge of light-receiving field 12b of 
high sensitivity in the predetermined clip level E2, By adding with the output signal based on the signal charge of light- 
receiving field 12a of low sensibility which was sliced with the predetermined slice level El, and was amplified with 
video amplifier 33, and having made it derive as a video outlet Since a clip is hung with the common clip level E2 to the 
output signal based on the signal charge of light-receiving field 12b of high sensitivity, it can control that originate in 
the property variation between pixels and the nonuniformity of a fixed pattern occurs in an image. 
[0026] In addition, in the array configuration of a pixel, the CCD solid state camera concerning this operation gestalt of 
a configuration of having divided each light sensing portion 1 into two, and having arranged light-receiving field 12a of 
low sensibility and light-receiving field 12b of high sensitivity by turns in a perpendicular direction of transfer is the 
same as the conventional CCD solid state camera and conventional conceptual target of a configuration of having 
arranged the high sensitivity pixel 101 and the low sensibility pixel 102 by turns in a perpendicular direction of transfer, 
as shown in drawing 18 , However, in this operation gestalt, it is characterized [ one ] by the configuration which 
divided one light sensing portion (pixel) 1 in the channel stop field 11. 

[0027] Thus, micro processing of a pixel becomes possible by dividing one light sensing portion 1 in the channel stop 
field 11, and taking the configuration which has arranged light-receiving field 12a of low sensibility, and light- receiving 
field 12b of high sensitivity by turns in a perpendicular direction of transfer. Thereby, the formation of many pixels and 
miniaturization of a CCD solid state camera can be attained. 

[0028] Moreover, although vertical resolution falls to one half by having mixed the signal charges of a light-receiving 
field which have the same sensibility in 2 pixels (light sensing portion) which adjoins each other in a perpendicular 
direction of transfer, conventional field read-out and conventional frame read-out can be realized. 
[0029] concrete actuation of read-out of the signal charge from the following and two light-receiving fields 12a and 12b, 
mixing, and a perpendicular transfer — attaching — field read-out and frame read-out ~ a case — dividing — carrying out 
— explaining . In addition, in the perpendicular transfer register 2-1 shown in drawing 3 - 2-n, the perpendicular transfer 
clock phi VI to phiV6 of six phases takes 3 value level, as point ** was carried out. That is, three values of a high level 
(it is hereafter described as "H" level), middle level (it is hereafter described as "M" level), and a low (it is hereafter 
described as "L" level) are taken, and it has composition of any electrode of three transfer electrodes 24, 25, and 26 
which a signal charge can read by this. 

[0030] First, actuation of the odd number field in field read-out is explained with reference to the timing chart of 
drawing 8 based on the explanatory view of drawing 9 of operation. First, in a perpendicular blanking period, if the 
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perpendicular transfer clock phiV3 and phiV6 are set to "H" level, since the potential under the transfer electrode 25 of 
the 2nd layer will become deep in 2-pixel adjacent each, the signal charge (O mark shows among drawing and suppose 
that it is the same as that of the following) accumulated in light-receiving field 12b of high sensitivity is read to the 
bottom of the transfer electrode 25 (t=tl). At this time, both the perpendicular transfer clock phiVl, phiV2, phiV4, and 
phiV5 are in "L" level. 

[0031] Then, the perpendicular transfer clock phiV3, phiV4, and phiV5 change on "L" level through "M" level in order. 
That is, the perpendicular transfer clock phiV3 changes on ""M" level from H" level, and changes on fixed time amount 
"after L" level fiirther. Next, the perpendicular transfer clock phiV4 changes on "L" "M" level from level within the 
period of perpendicular transfer clock phi"M" level, and changes on fixed time amount "after L" level further. [ of V3 ] 
Then, the perpendicular transfer clock phiV5 changes on "L" "M" level firom level within the period of perpendicular 
transfer clock phi"M" level, and changes on fixed time amount "after L" level fiirther. [ of V4 ] 
[0032] Thus, when the perpendicular transfer clock phiV3, phiV4, and phiV5 change on "L" level via "M" level in 
order, the perpendicular transfer of the signal charge under the transfer electrode 25 with which the perpendicular 
transfer clock phiV3 was impressed is carried out. Since the perpendicular transfer clock phiV6 continued and it was in 
"M" level at this time, when the perpendicular transfer clock phiV5 changes on "M" "L" level fi-om level (t=t2) The 
signal charge transmitted from under the transfer electrode 25 with which the perpendicular transfer clock phiV3 was 
impressed is moved to the bottom of the transfer electrode 25 with which the perpendicular transfer clock phiV6 was 
impressed, and the signal charges by the side of high sensitivity are mixed in 2 pixels which therefore adjoins each 
other. 

[0033] Next, if the perpendicular transfer clock phiV2 and phiV4 are set to "H" level, since the potential under one 2- 
pixel transfer electrode 26 of the 3rd layer and the transfer electrode 24 of the 1st layer of another side will become 
deep, the signal charge (x mark shows among drawing and suppose that it is the same as that of the following) 
accumulated in light-receiving field 12a of low sensibility is read to the bottom of the transfer electrodes 26 and 24 
(t=t3). At this time, both the perpendicular transfer clock phiVl, phiV3, and phiV5 are in "L" level, and the 
perpendicular transfer clock phiV6 is in "M" level. 

[0034] Then, the perpendicular transfer clock phiV2 and phiV3 change on "L" level through "M" level in order. That is, 
the perpendicular transfer clock phiV2 changes on ""M" level fi'om H" level, and changes on fixed time amount "after 
L" level fiarther. Next, the perpendicular transfer clock phiV3 changes on "L" "M" level from level within the period of 
perpendicular transfer clock phi"M" level, and changes on fixed time amount "after L" level fiirther. [ of V2 ] 
[0035] Thus, when the perpendicular transfer clock phiV2 and phiV3 change on "L" level via "M" level in order, the 
perpendicular transfer of the signal charge under the transfer electrode 26 with which the perpendicular transfer clock 
phiV2 was impressed is carried out. Since the perpendicular transfer clock phiV4 continued and it was in "M" level at 
this time, when the perpendicular transfer clock phiV3 changes on "M" "L" level from level (t=t4) The signal charge 
transmitted from under the transfer electrode 26 with which the perpendicular transfer clock phiV2 was impressed is 
moved to the bottom of the transfer electrode 24 with which the perpendicular transfer clock phiV4 was impressed, and 
the signal charges by the side of low sensibility are mixed in 2 pixels which therefore adjoins each other. 
[0036] In this condition, the same signal charge of the light-receiving fields of sensibility mixed in 2 pixels which 
adjoins each other in a perpendicular direction, i.e., signal-charge [ by the side of high sensitivity ] O and signal-charge 
x by the side of low sensibility, will be arranged by turns for every line. Henceforth, it shifts to the Rhine shift period 
and a perpendicular transfer is performed. And in drawin g 1 , signal-charge O by the side of high sensitivity is moved to 
the level transfer register 3 by the level transfer register 4 per Rhine through the level transfer register 3 and the 
distribution transfer gate 5, respectively, and the level transfer of signal-charge x by the side of low sensibility is carried 
out after that. 

[0037] Then, actuation of the even number field in field read-out is explained with reference to the timing chart of 
drawing 10 based on the explanatory view of drawing 1 1 of operation. In a perpendicular blanking period, if the 
perpendicular transfer clock phiV3 and phiV6 are set to "H" level, since the potential under the transfer electrode 25 of 
the 2nd layer will become deep in 2-pixel adjacent each, the signal charge accumulated in light-receiving field 12b of 
high sensitivity is read to the bottom of the transfer electrode 25 (t=t5). At this time, both the perpendicular transfer 
clock phiVl, phiV2, phiV4, and phiV5 are in "L" level. 

[0038] Then, the perpendicular transfer clock phiV6, phiVl, and phiV2 change on "L" level through "M" level in order. 
That is, the perpendicular transfer clock phiV6 changes on ""M" level from H" level, and changes on fixed time amount 
"after L" level further. Next, the perpendicular transfer clock phiVl changes on "L" "M" level fi-om level within the 
period of perpendicular transfer clock phi"M" level, and changes on fixed time amount "after L" level further. [ of V6 ] 
Then, the perpendicular transfer clock phiV2 changes on "L" "M" level from level within the period of perpendicular 
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transfer clock phi"M" level, and changes on fixed time amount "after L" level further. [ of VI ] 

[0039] Thus, the perpendicular transfer of the signal charge under the transfer electrode 25 with which the perpendicular 
transfer clock phiV6 was impressed is carried out because the perpendicular transfer clock phiV6, phiVl, and phiV2 
change on "L" level via "M" level in order. Since the perpendicular transfer clock phiV3 continued and it was in "M" 
level at this time, when the perpendicular transfer clock phiV2 changes on "M" "L" level from level (t^6) The signal 
charge transmitted from under the transfer electrode 25 with which the perpendicular transfer clock phiV6 was 
impressed It is moved to the bottom of the transfer electrode 25 with which the perpendicular transfer clock phiV3 was 
impressed, and the signal charges by the side of high sensitivity are mixed in 2 pixels which adjoins each other in a 
combination different therefore from the case of the odd number field. 

[0040] Next, if the perpendicular transfer clock phiVl and phiV5 are set to "H" level, since the potential under adjacent 
one 2-pixel transfer electrode 24 of the 1st layer and the transfer electrode 26 of the 3rd layer of another side will 
become deep, the signal charge accumulated in light-receiving field 12a of low sensibility is read to the bottom of the 
transfer electrodes 24 and 26 (t=t7). At this time, both the perpendicular transfer clock phiV2, phiV4, and phiV6 are in 
"L" level, and the perpendicular transfer clock phiV3 is in "M" level. 

[0041] Then, the perpendicular transfer clock phiV5 and phiV6 change on "L" level through "M" level in order. That is, 
the perpendicular transfer clock phiV5 changes on ""M" level from H" level, and changes on fixed time amount "after 
L" level further. Next, the perpendicular transfer clock phiV6 changes on "L" "M" level from level within the period of 
perpendicular transfer clock phi"M" level, and changes on fixed time amount "after L" level ftirther. [ of V5 ] 
[0042] Thus, when the perpendicular transfer clock phiV5 and phiV6 change on "L" level via "M" level in order, the 
perpendicular transfer of the signal charge under the transfer electrode 26 with which the perpendicular transfer clock 
phiV5 was impressed is carried out. Since the perpendicular transfer clock phiVl continued and it was in "M" level at 
this time, when the perpendicular transfer clock phiV6 changes on "M" "L" level firom level (t=t8) The signal charge 
transmitted firom under the transfer electrode 26 with which the perpendicular transfer clock phiV5 was impressed It is 
moved to the bottom of the transfer electrode 24 with which the perpendicular transfer clock phi VI was impressed, and 
the signal charges by the side of low sensibility are mixed in 2 pixels which adjoins each other in a combination 
different therefore from the case of the odd number field. Henceforth, it shifts to the Rhine shift period and a 
perpendicular transfer and a level transfer are performed like the case of the odd number field. 
[0043] Next, actuation of the odd number field in fi-ame read-out is explained with reference to the timing chart of 
drawing 12 based on the explanatory view of drawing 13 of operation. First, in a perpendicular blanking period, if the 
perpendicular transfer clock phiV6 is set to "H" level, since the potential under every other pixel transfer electrode 25 of 
the 2nd layer will become deep in a perpendicular direction, the signal charge accumulated in light-receiving field 12b 
of high sensitivity is read to the bottom of the transfer electrode 25 at intervals of a pixel (t=tl). At this time, both the 
perpendicular transfer clocks phiVl to phiV5 are in "L" level. 

[0044] Then, the perpendicular transfer clock phiV6, phiVl, and phiV2 change on "L" level through "M" level in order. 
That is, the perpendicular transfer clock phiV6 changes on ""M" level fi*om H" level, and changes on fixed time amount 
"after L" level further. Next, the perpendicular transfer clock phiVl changes on "L" "M" level from level within the 
period of perpendicular transfer clock phi"M" level, and changes on fixed time amount "after L" level further. [ of V6 ] 
Then, the perpendicular transfer clock phiV2 changes on "L" "M" level fi-om level within the period of perpendicular 
transfer clock phi"M" level, and changes on fixed time amount "after L" level further. [ of VI ] 
[0045] Thus, when the perpendicular transfer clock phiV6, phiVl, and phiV2 change on "L" level via "M" level in 
order, the perpendicular transfer of the signal charge under the transfer electrode 25 with which the perpendicular 
transfer clock phiV6 was impressed is carried out. this time - the perpendicular transfer clock phiV3 - "M" - the 
perpendicular transfer clock phiV2 since it is in level - "L" from "M" level — when it changes on level (t=t2), the signal 
charge transmitted from under the transfer electrode 25 with which the perpendicular transfer clock phiV6 was 
impressed is moved to the bottom of the transfer electrode 25 with which the perpendicular transfer clock phiV3 was 
impressed, and is accumulated here. 

[0046] Next, if the perpendicular transfer clock phiV5 is set to "H" level, since the potential under the transfer electrode 
26 of the 3rd layer of the pixel of light-receiving field 12b of the high sensitivity read previously will become deep, the 
signal charge accimiulated in light-receiving field 12a of low sensibility of the pixel concerned is read to the bottom of 
the transfer electrode 26 (t=t3). At this time, both the perpendicular transfer clock phiVl, phiV2, and phiV4 are in "L" 
level, and both the perpendicular transfer clock phiV3 and phiV6 are in "M" level. 

[0047] moreover, the perpendicular transfer clock phiV5 - "M" -- if set to level, since the potential under the transfer 
electrode 25 with which the potential and the perpendicular transfer clock phiV6 under the transfer electrode 26 with 
which the perpendicular transfer clock phiV5 was impressed were impressed will serve as this level, signal-charge x 
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read from light-receiving field 12a of low sensibility is stored in the bottom of the transfer electrode 26 and the transfer 
electrode 25. And if the perpendicular transfer clock phiV5 is set to "L" level, the potential under the transfer electrode 
26 will become shallow, and signal-charge x of light-receiving field 12a of low sensibility will be stored in the bottom 
of the transfer electrode 25 (t=t4). 

[0048] In this condition, signal-charge O by the side of the high sensitivity read at intervals of a pixel in the 
perpendicular direction and signal-charge x by the side of low sensibility will be arranged by turns for every line. 
Henceforth, it shifts to the Rhine shift period and a perpendicular transfer is performed. And in drawing 1 , signal- 
charge O by the side of high sensitivity is moved to the level transfer register 3 by the level transfer register 4 per Rhine 
through the level transfer register 3 and the distribution transfer gate 5, respectively, and the level transfer of signal- 
charge X by the side of low sensibility is carried out after that. 

[0049] Next, actuation of the even number field in fi'ame read-out is explained vsdth reference to the timing chart of 
drawing 14 based on the explanatory view of drawing 15 of operation. First, in a perpendicular blanking period, if the 
perpendicular transfer clock phiV3 is set to "H" level, since the potential under the transfer electrode 25 of the 2nd layer 
of the pixel which shifted from the case of the odd number field one line will become deep, the signal charge 
accumulated in light-receiving field 12b of high sensitivity is read to the bottom of the transfer electrode 25 at intervals 
of a pixel (t=t5). At this time, both the perpendicular transfer clock phiVl, phiV2, phiV4, phiV5, and phiV6 are in "L" 
level. 

[0050] Then, the perpendicular transfer clock phiV3, phiV4, and phiV5 change on "L" level through "M" level in order. 
That is, the perpendicular transfer clock phiV3 changes on ""M" level fi-om H" level, and changes on fixed time amount 
"after L" level fiirther. Next, the perpendicular transfer clock phiV4 changes on "L" "M" level from level within the 
period of perpendicular transfer clock phi"M" level, and changes on fixed time amount "after L" level further. [ of V3 ] 
Then, the perpendicular transfer clock phiV5 changes on "L" "M" level from level within the period of perpendicular 
transfer clock phi"M" level, and changes on fixed time amount "after L" level fiirther. [ of V4 ] 
[0051] Thus, when the perpendicular transfer clock phiV3, phiV4, and phiV5 change on "L" level via "M" level in 
order, the perpendicular transfer of the signal charge under the transfer electrode 25 with which the perpendicular 
transfer clock phiV3 was impressed is carried out. this time - the perpendicular transfer clock phiV6 — "M" — the 
perpendicular transfer clock phiV5 since it is in level — "L" from "M" level — when it changes on level (t=t6), the signal 
charge transmitted from under the transfer electrode 25 with which the perpendicular transfer clock phiV3 was 
impressed is moved to the bottom of the transfer electrode 25 with which the perpendicular transfer clock phiV6 was ~ 
impressed, and is accumulated here. 

[0052] Next, if the perpendicular transfer clock phiV2 is set to "H" level, since the potential under the transfer electrode 

26 of the 3rd layer of the pixel of light-receiving field 12b of the high sensitivity read previously will become deep, the 
signal charge accumulated in light-receiving field 12a of low sensibihty of the pixel concerned is read to the bottom of 
the transfer electrode 26 (t=t7). At this time, both the perpendicular transfer clock phiVl, phiV4, and phiV5 are in "L" 
level, and both the perpendicular transfer clock phiV3 and phiV6 are in "M" level. 

[0053] moreover, the perpendicular transfer clock phiV2 - "M" — if set to level, since the potential under the transfer 
electrode 25 with which the potential and the perpendicular transfer clock phiV3 under the transfer electrode 26 with 
which the perpendicular transfer clock phiV2 was impressed were impressed will serve as this level, signal-charge x 
read from light- receiving field 12a of low sensibility is stored in the bottom of the transfer electrode 26 and the transfer 
electrode 25. And if the perpendicular transfer clock phiV2 is set to "L" level, the potential under the transfer electrode 
26 will become shallow, and signal-charge x of light-receiving field 12a of low sensibility will be stored in the bottom 
of the transfer electrode 25 (t=t8). Henceforth, it shifts to the Rhine shift period and a perpendicular transfer and a level 
transfer are performed like the case of the odd number field. 

[0054] Drawin g 16 is the outline block diagram showing other operation gestalten of this invention, among drawing, 
gives the same sign to drawing 1 and an equivalent part, and is shown. In drawing 16 , each light sensing portion 1 by 
which two-dimensional arrangement was carried out consists matrix-like of two light-receiving fields 12a and 12b 
where sensibility differs. Moreover, while mixing and carrying out the perpendicular transfer of the signals of the light- 
receiving field of the sensibility with the same light sensing portion which adjoins each other among the signal charges 
read fi-om each of two light-receiving fields 12a and 12b for every light sensing portion within the perpendicular 
transfer register 2-1 - 2-n The configuration until it distributes to two level transfer registers 3 and 4 and carries Qut a 
level transfer separately by the distribution transfer gate 5 is completely the same as the case of a previous operation 
gestalt. 

[0055] And it differs from the previous operation gestalt at the point described below. That is, in this operation gestalt, 
while forming a limiter 61 beside the outgoing end section of the level transfer register 7 which carries out the level 
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transfer of the signal charge of light-receiving field 12b of high sensitivity, it has the composition of having formed the 
charge detecting element 62 and the buffer 63 in common to two level transfer registers 3 and 4. The charge detecting 
element 62 receives the signal charge of light-receiving field 12b of the high sensitivity which it has floating diffusion 
amplifier composition, and the level transfer was carried out with the signal charge of light-receiving field 12a of low 
sensibility by which the level transfer was carried out with the level transfer register 3, and the level transfer register 4, 
and was clipped by the limiter 61, and mixes both signal charges, and changes and outputs them to a signal level. 
[0056] The Y-Y* line cross section of drawing 16 shows an example of the concrete configuration of a limiter 61 to 
drawing 17 . In drawing 17 , the outgoing end section of the level transfer register 4 is constituted by forming the level 
CCD channel 65 of the N type impurity layer formed in the front-face side of the P type well field 64, and arranging the 
level transfer electrode 67 through gate dielectric film 66 on it by it. The outgoing end section of this level transfer 
register 4 is adjoined, and it is N. - The drain 69 which consists of overflow barrier 68 which consists of a mold 
impurity layer, and an N type impurity layer is formed, and the limiter 61 is constituted by this overflow barrier 68 and 
drain 69. The predetermined direct current voltage EO is impressed to the drain 69. 

[0057] It sets to the limiter 61 of the above-mentioned configuration, and is N. - The height of the potential of the 
overflow barrier 68 is decided by concentration of a mold impurity layer etc., and the height of this potential serves as 
clip level with it. And in the level transfer register 4, if the amount of charges exceeds clip level when the signal charge 
of light- receiving field 12b of high sensitivity is transmitted in order and accumulated in the packet beside a limiter 61, 
a limiter will be hung to the signal charge of light-receiving field 12b of high sensitivity by the charge to have exceeded 
being throvm away into a drain 69. In addition, in drawing 1 7 , the direction of transfer of the level transfer register 4 is 
a right-angled direction to space. 

[0058] As mentioned above, in the CCD solid state camera concerning this operation gestalt The inside of the signal 
charge read from each of two light-receiving fields 12a and 12b for every light sensing portion, While mixing and 
carrying out the perpendicular transfer of the signals of the light-receiving field of the sensibility with the same adjacent 
light sensing portion within the perpendicular transfer register 2-1 - 2-n, and distributing to two level transfer registers 3 
and 4 and carrying out a level transfer separately by the distribution transfer gate 5 By clipping by the limiter 61 about 
the signal charge of light-receiving field 12b of high sensitivity, and having made it mix with the signal charge of light- 
receiving field 12a of the low sensibility in the floating diffusion capacity of the charge detecting element 62 after an 
appropriate time Since a limiter is hung by the common limiter 61 to each signal charge of light-receiving field 12b of 
high sensitivity, it can control that originate in the property variation between pixels and the nonuniformity of a fixed 
pattern occurs in an image. 

[0059] In addition, although considered as the configuration which hangs a limiter to the signal charge of light-receiving 
field 12b of high sensitivity within the level transfer register 7 by the limiter 61 with this operation gestalt, it is also 
possible to hang a limiter to the signal charge of light-receiving field 12b of high sensitivity within the charge detecting 
element 62. 

[0060] Namely, while transmitting the signal charge of light-receiving field 12a of low sensibility, and the signal charge 
of light-receiving field 12b of high sensitivity to the charge detecting element 62 by turns from two level transfer 
registers 3 and 4 in the form with which the high sensitivity side was made to precede In the charge detecting element 
62, as a reset pulse which resets floating diffusion capacity What is necessary is to set up 3 value level containing clamp 
level, to clip the signal charge by the side of the high sensitivity previously transmitted from the level transfer register 4 
with the clamp level, to mix with the signal charge by the side of the low sensibility transmitted from the level transfer 
register 3 after that, to change into a signal level, and just to make it output. 

[0061] In addition, in each above-mentioned operation gestalt, although the case of a configuration of having divided 
each light sensing portion 1 into two to the light-receiving field to which sensibility differs was explained, it is also 
possible to divide into three or more light-receiving fields to which it is not comparatively limited for 2 minutes, and 
sensibility differs. In this case, since a level transfer register also needs to transmit the signal charge corresponding to 
each sensibility separately, only the number corresponding to the number of partitions of a light-receiving field is 
needed. Moreover, if it hits hanging a limiter, what is necessary is just made to carry out to signal charges other than the 
signal charge of the light-receiving field of figure of merit, or the signal based on it at least. 
[0062] 

[Effect of the Invention] As explained above, according to this invention, each light sensing portion is divided into two 
or more light-receiving fields to which sensibility differs. The inside of the signal charge read from each of two or more 
light-receiving fields for every light sensing portion, While carrying out the level transfer of the signal charge of the 
light-receiving field where the perpendicular transfer of the signal charges of the light-receiving field of the sensibility 
with the same adjacent light sensing portion is mixed and carried out within a perpendicular transfer register, and 
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sensibility differs separately with two or more level transfer registers By having clipped signal charges other than the 
signal charge of the light-receiving field of figure of merit, or the signal based on it at least, mixing or adding and 
having made it output the signal charge of the light-receiving field of other sensibility, or the signal based on it A 
dynamic range can be expanded without generating the fixed pattern noise resulting from the nonuniformity of the 
amount Qs of saturation charges of each pixel, since a clamp is performed with common clamp level to each signal 
charge by the side of high sensitivity, or the signal based on it. 



[Translation done.] 
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■m^z\t. ms(r)ms:h 2'Off)^^mm 12a, 12b 

{Cji^JiE t T 2 *«07K¥iEiM^ v-';^ 3 . 4 *^ie$aT I ^ 
I., CO2*<0*^lKjlL'>''X^'3, 4(1, 2ffl<07)c¥ 

m:&9u-,9<i>VLi, <f>\{2^zii')xmWi^fi. sik 

JMl' j^'X:? 2-l~2-n*>/;>Jia(;lE3l$ix€.!SSOM'5rS 

[0019] ^J;c.{f . mmMMi^-J^S' 2-l-2-n{iO 
7K¥lg3ll^i^';^:?3(±, l?tl0-&3S3fea51OflL'SS<0S 

jtffiJi 1 2 a«Ofi-^«?t|B]±^?I^LTt#^>ill. 2B^ 

^4(i, l?!t'5-&d^*g|5lcOlSS««^3tfiiSl2b(^ 

m^nMn±^m.^Lxnhtih 2mm'if<r)m^'m^ 

m^z^m-h. Zcr)2i^t^)7ii^emi-i^X9 3 . 4i,zn 

mzE.^ixfzm*)mmmy- h5i,zx -oxnhtL^. 
[00 2 0] t^j:hib. msiZTji-f^oiz. mm^miy 

=JX 2 -1- 2 -ni]^h-1i<ni\^'mm^ =Jx S 3 tfijM 
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:J'4^^^$^^l,^i^t^roTv^l., m^wmmy-v 
5\i.Wt^Wfy-hJ ^ivx <i>HWG{,zi.'>x wmum 
^tih. tea. "i-^A^ivm^s i<mmiiz[i^^^^ii^x 

[002 1 ] ^Wmz\,i. ll5^ci3V^T. fSiiS^S* 
10 fSJS 1 2 a tov <7)fi#m?^$-OEPt'^ t , S.®E<0 
gJt^^l 2btc-^V^-COff^m?t^»Ept'^UJtii 
ll^«WO(iSEIsjiU>''X^'2-l-2-nA-t>*¥ 

^3tfei,^T7l<«ji$ix^, fl^m?t»(iSlI 

IejM 1^ i^'X ^' 2 -1~ 2 -n*' ^>7K¥te3* U i^'X ^ 3 

ixht. ^h\.zm'o'if^m&y-v5i,zi'>x^^^-iv 

fa«l5lS-tfrLT7K¥SEMUi^':^:?4ti^$iX. -e^Oli 

[0022] T^'^'&kVi^X^ 3 . 4cOte3M5fe«OJggStC 
20 tl-eit-ffL, ^X»f7D-T-f y:/- T-f ^a-v'gy 

com?t1^tilSii6, 7{1, 7K¥Ik3*Ux.x^3, 4tJ;-o 

i02oom^tSffi{i, >'s;.y7T8. 92::frLTfl 

■^tb:bOUTl. 0\}T2tLX^\-U'^^fi^iXh. Kc 
fc, 6ffi<7)SaiK3M:5'a-y^'0V 1-0V6, 2fflc07K 
TUSiS^o-y^'^Hl . 0H2*5J:lXffi'):«"tty-hA- 
;UX0HHG;^i:'co#aiO:5''f Sy/<i^{l, ^"f S y 
^i/x:7^P— ^ 1 OX'^^tll, 
30 [0 0 2 3] 2ocofl-^!iJ:>70UTl , OUT2«^0 

mmzm^<m^mKX'h'o . fi^ai:^ouT2(i«iS 
1 2 b(0(t-^mwica-5'< <i^«jEX'* 
c:<ofi#aj:ftouTi. ouT2{±J'l-a5ofi-t»ia 
mso^z^^^tit, ^(^mmmms off)Mm 

[0 0 24] I6{cfcv^t". fi-^f±}:^)OUTi{i-f>-r 

yl^Tt^-yUH (S/H) I1IS83 lT+>-yr;l^*-;UH^ii 
tzik. xy ^ xm^3 2 \,zi5 1 BrJgiOX 7 i/'^/U 
40 E iT'X7^x$ai). c:<7)X7-<xiHis§3 2coai:^fi 
\^r:^7yr3 3X'im^tiXm^3A<7)--}j 
<r)X-n ttch. 'tfz. fi-^tiJ^j o u T 2 (i-t yr;^*- 
/i- F mss 3 5 H Six, ^"j y 3 

6 t-er^iO ^' y r k'^yPE 2 :^"J y r$ iXTtfl^, Sd 

»f| 3 4 cr)mn<^X^ tKch. jDEfl 3 4 {ISA:^*^ 

[0 02 5] J:a5U^J:o{C, ii;S,g<OS3t««2 1 2 b 
c^fi-f m^^CS-:? < ai:^fl-^5rm^07 'J •y7V'<.;l'E 

50 2 'J y r L/cfS, PJr^tfox5 ^ ;^^'<.;i'E 1 1-;?.? 
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mm 1 2 a«<i-t«wic«-:f< tam^timi. f 
<^^^mm 1 2 b a)m^mmizm-:s< mmmzn lt . 

[ 0 0 2 6 ] ^fc, iiS^Og^^lJ^t^^^fcV^T, 

1 S- 2 -PlC^Si) L . m&co^^m 12 at «@ScO 

SJtffllS 1 2 b t SrftE«jM:^|6]{=fcOT3S5t=i!SL 10 

;^c^i)S^7)*llssff^ffi^^^ i> c c d siwi^^iti , m i 

8 LtzJ:dl>z. iSSSB^ 1 0 1 1 ifeSSBS 1 0 
2 1 &fiiII£j||*|6jtc*3i^T3Si:(:iSS L^cffll«<o«£* 

i-^ A^iix h -y r^j^ 1 1 t-^^iij uzm^i i -:>com 

[0 0 27] COiaiC, loco^TfegBlSrf-v^vl^;^ 
h 7 r«l« 1 1 t-^J-fJ I . ffi)SSOS7t«J^ 1 2 a t iS 

iiStfo^^is 1 2 b i ^mws:mi]mzii\,yx^mz 20 

t^j:i. zix^zx<o^ CCD mtm^smmm^m 

[00 28] mmmmm-m')'^o2mm 
mizuK^xmtm^^ti^^mmm^-VM 

|Bl±^?I^t.S i 3 Lf.' j: fc tc J: 0 . SE:^i^(7)fj?^ 
[0029] WT. 20<7)g7tffl«{l 2a. 12bA>^> 

<r)imm<7:>m^tiiL. m-^i5i:i/mm^m<7)mm 30 

>-';^:?2-l~2-ntC*jl^T, 6fflcoMS53M^n-y:?<^ 

^i)*). (OT. "H" UKjl^tiit) . iJra 

(OT, "M" P^yuti£-r) . f£U'<;P (a 
T. "L" l^'^/PfclE-f) OBIi^rfcO. ZtllzX-oX 
3o<7)SKiIfl:S2 4, 25, 2 6(7)V>-fit(50m*gt'tffi 

[0030] 5t-f\ 7 -f Ffj^^tb LC0*^C7)$SC7 40 

^-)i']^nmmzr>\,^x. i2i8o^'-^ sy^'f-v-h?: 

mm.fyy^yi^mmzts\,^x. mmMm^o-y^<i>y 
3. 0V6*<"H" m'o-^o2mm<^ 

^^l.z}5\^X^2m<^Wmm2 5c7)T«,-tfx>'>'-v;U 
*<^<=5r&it*^. 2b(3Sa?^i!t 

mffi2 5<?^ri,zm^ai$tii (t=t 1 ) , zcot^. 

Siltei^;7o-yi7<^vi , <^.V2. 5^V4fcJ:t^0V5 
^iittc "L" V^^/UC*)!.. 50 
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[003 1 ] -?-<7)f*. SiHKjS;7a-y^'<^V3, <^.V4 
fc<tt/0V5*W- "M" UK/l-^rl^X "L" W'CMC 

"L" V'^/UC^-tl.. iXtC. SlIiKjlS:?O y^70V 

4 **fiil!gj||^ D 7 « V 3 <7) " M " 

"L" "M" 

m "L" vKMzm^t^, m^x. mm.m,m^o y 

^HZ "L" K/U*><o "M" U'<^P(CS^L. 

-^s#raf* "L" u^;utcS^-r^. 
[0 0 32] ^cr)J:3lc. SiliKM^'O y^'^VB. « 
V4fcJ:i;f<^V5*mc "M" VKjVi^^'^LX "L" 

tih, z<7)t^. mmmm9oy:;^4>v6tfitmLx 

"M" U'<.;WiS)l>c:fc*»^., mmsM^o-y^^vs 

"M" l^'^/UAxij "L" UKlUiZM^lfz'i^A (t = 
t 2 ) T\ SittlEiM;?' a -y 0 V 3 *^'6njPS fD'ttejIll 
fli2 5tfOT*>A)«KJ*§ilJtft-^m??*^ Se^S^'O y 
:7<j!,V6A^'epjD$ixfv:lKj^mig2 5cOTt^$ix, ±-5 
2ffl«ratctsi^T;S^effl!JcOffi^S?t|a|±*i 

[0033] (Xt, Siie3li:5'n.y^'.^.V2tJj:t/f0V 

4*^ "H" l/'vMc^l.t, 2iiS<7)-:^c7)^31c7)K 

mmm2 e isj^x/mucom i ii<7)iE)M«ffi2 4 cot^--k 

Tyi^^/U*«gR<^l.!ttf). (£iSJg«0S3K1il^l 2 at 

^^ixfzmVM (H*, xEpT-^j^t, iyTi5]«t-r 
I. ) «%jll«ffi2 6 . 2 4(0Tizm^tii$tih ( t = t 
3) . Cicot^, SEfejM^'o.y^'^Vl, <^V3iiJ: 
V* V 5 f)mz " L" W'<;l't:ib 0 , SiIKj!!^' d -/ 

[00 34] -e^om, lli:iEJ*:7 0'y:?.^V2fcJ:l^^ 
V3*<)llt "M" UKtl^^m: "L" K/l/tC^-t 

■i.. -r^rt)*), mw&m.9^-/9 <t>v2f}^ "h" i/'^/i/ 

"M" UKMZm^L. $(3l,Z-^fmm "L" 1^ 

.mz. mm^m ^ n -y « v 3 

Kjli:5'n7^'<^V2<o "M" UKjucnrnWiz "l" w 

'^/i^A^^, "M" uKMzm^L. ^hdz—^^Tsim 

"L" VKMzW^-th. 

[0035] Z.ffiXol.z. mmM.^i'u-,i/<t,y2iiX 

lf<t>V3ifm.\,Z "M" U^)Hf&^LX "L" 

^t^cte3S«ffi2 6<^T<^fi#m??f*<a*SEjS§ni.. .1 

(r>h%. glIiK)M^D'y^'^V4*^'«^LT "M" K 
;WcJ)l.^i:*>f,, Sit^Ki^'a-y^^VST&s "M" 
'<.;l'*»f> " L" \y<.MZim\.fzy^^ ( t = t 4 ) T\ 
MKiM ^' o y ^ 0 V 2 li^'im $ ii/t iKimiS 2 6 

ma^fitzmmM2A(/yf{zi^^ti. i^nxm^o 
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[0036] z^mx'ii. mmmza^^xm'j-^o 

t*n y:::t iz^mzRm.^iihzbiz^j:i>. a 

1^, y^yi^yhmmzii^nLxmmimmhti^. 

^lX.milzis\^X. fE®Jg(ic7)ft-^«]^x«W!lS 

x^3hxt/m*)m^my-h5^-ftbx^^^^u 
[ 0 0 3 7 ] ^v^T , 7 -f -/um^m i<Dm^<7)m. 
mm.ryy^ymm^zti^^x, singiM^n-y^'.^v 

.3. .^V6*i "H" U'^/KC^&i:. KO^O 21i#iO 
*W<=5rl.7t:«^. i«!S«<0S3tfflJ*l 2bt^^«$ix:t 

m^m.mtmmm2 5<^Tizm^tii^rLi (t = t 
5) . cicoi:^. mmmm^'oy9<t>vi. 4>v2. ^ 

V4fcil>'<AV5*Wl "L" U''<;HcJ)l>« 
[ 0 0 3 8 ] f <7)f^. fil:teiM^'n.y;?*V6. .jiVl 
fcJ:t/«V2*f)(Itc "M" uo\^^mx "L" 
^^•fl>. t^r^*>, Sii:|KiMi?n-y:^'«!>V6«< "H" 
L''<;UA>f> "M" U'^/KCS^L. ^hl,z—^mMk 

"L" ^•'^;^*^^> "M" i-KMzm^L. SA>t-S^ 

raim "L" uKMzm^t^. m^^x. mmMiM^n-y 

^<t>V2tmWim9^'/9<i>yiffi "M" K;1^coXB 
lai^lfC "L" b-'<./l'*><;> "M" V^MZW^L. S'oCC 

[0 0 3 93 Cc^idt;:. SlIIS3M:J'0'y^<AV6. <^ 
Vli3j;lA'<^.V2*«iilC "M" VKiV^^^lX "L" 
^<;KcS^-r S t X\ SttfijI^ D -y «!. V 6 *5Ep 

»D:?n7tej*Sfig 2 5 oTo«^TOf*«sa:Kj*§n 

if "M" b-'\;L-A><i "L" k'^MC^flL/cBSjS ( t = 
t6) T', ailteji^'n-y^'0V6*^EPi!jn$*t;'i«i!l« 
fii 2 5 (r)Ti}^hmM^ixtzm^nMt\ UttfiiM^' n -y 
^'0V3*iEniD$ix;^>;lKji«®2 5cOTlc^$ii. i.-^ 

xm.y ^-ivY(m^t^^j:m^^h^i,zi5\^xm 
2mmx'-f^mMff)mmn±ifm.-^^ix 

[004 0] SiIeJ*^'^•y:5'^VlJ3j;t^',^V 
5*< "H" KMc^rSi, ^'9^3 2iifg<7)-*«7)m 
1 10^3Ml:S2 4fcJ;tXfl!i:^rc7)||3ao4EiMmS2 6 
cnTcr>r^Tyi^^rlVtm<■^£htz)!b. tSfSSOg^^j^ 



6) ^^^9-2 0 5 58 9 

1 0 

1 2 a(cSffl$ii;^^fl^t|?^*J|Kjlil:ffi2 4 , 2 6«0T 
{zm^i-^^tlh (t = t7) . SitlsiS^'D 
••j9<t>V2, 4>V4iitV<i>vetl^Mz "L" U'v/WC 
SttiKji^'n.y^'.*V3*< "M" UKMZhh. 
[004 1 ] mm&'?o-yl?<i>V5tiXt/4> 

vet/^miiz "M" uKji'^m. "l" 

I). -r'5:*)*>> ailiE3l^'D.y^'0V5*i "H" l^'-OP 

'<Mzm^i-i. mz. mm^&^xD'y^^veij^mm 

10 ^m^o-vf^<f>V5<r) "M" U'<.;i/co^rai^t "L" V 

"M" uKMzm^L. ^ hiz—^^trnk 

"L" U^MZ^m-th. 

[0042] Zcoi'jiZ, aiMKjI^'n-y^'<^.V5i3j: 
y^Ve^WC "M" UKlUii^^lX "L" UKMZ 
W^-th ; t tci 0 . SiIIkjM^' n -y ^ <j!. V 5 *^'EPJd$ 

mwm^u^v^<i>viim^Lx "m- 

;K3j>l.^i::<)>f>. SiiKill^n.y^0V6A^' "M" V 
" L" Ix'<L/l^lc-l^LJtB#^ ( t = t 8 ) t\ 

20 mwm^^-v9^v5ifim^^titzmmM2 6<r>T 

m^^Mz^mm2 4<ryY\,z^'^ti. J:oT^7-f 

^x%mBm<r)m^vm±)fm^'^fih, \m. y 

[ 0 0 4 3 ] 7 Lffi^^ffymLy < 

-;^H^oi)#^^-9V^T, 01 2cO;?'^ Sy^f-v-h^ 
#!SL. 01 3iOil)f^l5tBH0tS-:5i,^TiJeBH-ri., 5t 

30 -f. mmryy^y/mwi^za^^x. mMMM^xn-j^ 

«V6*» "H" SiS^rifiiKfcv^Tlii 

Sis # com 2 JlcOlKjMmffi 2 5 «0"F«;Kf - y i^-clVtm 

<^j:^tz>!b. nm&(r>^±%.mi 2hl,zwm^ixtzm^ 

(t = t 1 ) . ncnt^. SiilEjM^'o-y:?<^.Vl~0 
V5*^'ftt "L" \y<MZhh. 

[0044] iffy\k. mM.m9u v9<i>ve, 4>Vl 

iiii-(f<t>V2ifimz "M" VK)V^m.X "L" ^/^MC 
40 U''<./l/*^<i "M" UKMzm^L. ^hiz-^mmk 

"L" u'^yHc^-rs. mz, semmi'a-,^4,v 

"L" "M" 1/'<jWC^L, $f>tI-SB# 

m "L" U^McS^tl., «?V^T, aSI6Mi?n.y 

^4>V2ffimmKv^^^-y9 4>y ICO "M" 

|iaf*l(c "L" UKjl't^h "M" U''<;l/ta»L, S<3tc: 

-si^^f* "L" uKMzmmh. 

[0045] CtfOiatC. SiliEji:7a-yi?<^V6. <f> 
viiij:r/4>V2¥imz "M" U'^;l^$r^AL-C "L" 
50 i^KMzm^i-h ZtizX*). SitteM^ D -y V 6 
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its. ICDb^. SilKM^'D-y:?<^V3*^'"M" UK 
K)Vij^(i "L" UKMzn^Lt;:Wi^, ( t = t 2 ) t', 

i)^^mM^titzm^%mK mmMm9 n -y <i. v 3 

[004 6] iXC, Sl:fe3^^D-y70V5*< "H" 1/- 

t . 3ttce!*ai$ iT/cffi!S]S<^S3t«l« 1 2 10 

(t = t3) . Z<r)t%^ Mlt$5j^70>y^.^Vl . 0 
V2fcj:t/^9!.V4*>ittC "L" VKMZM^ MKjM 
^o.y^'<^V3fcJ;U'0V6*iittC "M" VKMzh 

[0047] ^f^, SiIIS3ii?n y^</>V5*< "M" V 

jM«fii26<7)T^0-■Kxy>'A'/^fcJ:lXain6J*^'^•y^' 20 
.?!. V 6 *^'EpjD^il^>:SE3M«1i 2 5 (OT^O^fr y 
nVKtVttSihf::.^. ffi!SScOS*fflJ|gl 2a*^tf>Sg;2*i 

ai$n.;tfi^«??x(i, SEjMi:ffi2 6fcj;VteMi:s§2 

5<7)T{c^;i^>il-S.. -eLT, SlMlEi^^'o y V5 
*i " L •' VKMZtah t , IejMI;® 2 6 OTcO--Kt Vi^ 
Yyl'*>'^<^0, 2aOft-^l;?^x 
\m:^'^25<r)T\zmx.hiXh (t = t4) . 

[0048] :i(r)^\,zh\^x\t. SE:^|S]^^fcv^•c i 
tc=5rs. ^Avi^yym^zWi'W.xmmm 

X:i^^^^vi;y.9 A\,z^fi^h.=7A yM^&Xi^^ix. 

[004 9] vv-h.m*-^\^<r)^<rmt7 ^ 

#BSL, HI 5(nm'(mmmzm-i\^xwmh. % 
•f.mm.-:ryy^yymm^zii^^x.mm.m9n-v9 4o 

0V3*« "H" UKMZ-^j:^t, 
t 1 ^•fiX/cii^i7)^2)ic7)^i*«Si2 5c7)T«0-+f 
y-y'y-^)i-t>m<^j:^fz^. «iag<7)S3tffl^ 1 2 btc 
titzm^^i^. 1 B^fe # tcKxHm 2 5 <7)T 
t::S!;^ai$^tl. ( t = t 5 ) , ^ , 
•y^'<^Vl. <^V2. *V4, .^V5S,tA>V6*WC 
"L" K^UC^ii.. 

[00 50] -eott. SfilEj*^'n-y^'0V3, *V4 

fcilA'<j!.V5*i)llC "M" VK)ViW: "L" W'<.;U3 
^^•tS. -ftchh. mMM9'0'v9 <i>y3t^ "H" 50 
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1 2 

l^/^yPA^^* "M" U'^.Mc^L, ^(>\,z-'mmk 
"L" U''</Wc^#-r-i). iXiC. SMEiM^'n-y^'^V 
4 ^'O-y^'«V3<0"M" l^'^/KOW^i^iC: 
"L" UK)Vi)^h "M" ^'<./UC3i^L, S^jIC-S^ 
Sf^ "L" UKMzm^-Th. m^^X. SBiejII^'n-y 
^'.^>V5*^'SaiK)M^'ny^'<^V4<0 "M" UK)V'a)m 
Sl*I{C "L" U-'^.yWT&Xo "M" UKMzWf^L. ^hlz 
-^B#m "L" U-AL/W-^t-^, 

[005 1 ] CcOiatC. fiiU£ji^'Oy:5'«^>V3. 0 
V4fc<J:t;f^V53!i<)imc "M" U<;U$-S*UT "L" 
P'^yKcS^-tS >! i: t J; 0 , HmsiM^' o 'y v 3 
*>'EP3D$ix/ilKilSSfii2 50T<^fi#«?t*^aii:«S§ 
til., Z<7)t^. SitlE3M^O.y^'0V6*< "M" K 
;W2S)l.;t*»^>. m^m9a-/9^V5i}< "M" V 

K)Vt^C:, "L" UOUzW^Ltz^!^. ( t = t 6 ) t\ 

SilCjli;? n -y ^ </. V 3 ^^EpaoS ixfzmMmm 2 5<r>T 

*^i^mm$titiimv.nifi. aitK3*^D-y^'^v6*« 
I. 

[00 52] iKtC. attlBj*^'D-y:5'</.V2*« "H" U 

KMz^j:it. ^^zmi^ib^tifz-sm&co^^mmi 2 
b comMcr)^ 3 2 6 <7)T<r)^f- yy^T 

m^fitzm^msimm^2effiT\,zm^\^^fih 

(t = t7) . v:c7)t#, SiSlKjM^'D.y^'.^Vl , 

^'o.y^'«V3*3j:t<<^V6*<^^tc "M" VKMZh 
I.. 

[0053] i/c, SIIIejM^o -y 94>y2if "M" W 
t , aiSKjM^ n -y 7 </> V 2 *<EpjD$iX7tl5 
2 6 cOTiO--Kr y i^-r il^SmSi*^ o -y 
<^ V 3 A^'EnjD $ il/clKMmfli 2 5 (7)T(7)--if r > /L'*^ 

ai^fi/cm-fmwxji, igM«ffi2 6fcj:ix!gjiims2 

"L" VKMZtiht. lKj|imffi26c7)T«0--KT>'v 
+;P**^<'5r'). 2ac^ft#«?^x 

\mmML2 5coTtc#^ ^j/xi. ( t = 1 8 ) . 

miz LxmmMma x v^yii^mmmihixh . 

[ 0 0 5 4 ] H 1 6{i. ^^B^ffymcommmmtrmm 

B&mimx'h'o. mi tmrn^zum-n^^ 

nbXyptX$)&. iai6lcfcV^T, Vh 11:7X^^412 
'ATiMm^ixti^m 1 2 oc7)^3tli 

iSl2a, 1 2b*^^>^rO, *^^#S3fegPiri;tC2-5 
iOS3fcffltS 12a, 12 bc7)#/? *^(ia;^tllSfLyv:ft-f- 
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